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nc(ls) /G(JPC) = ot~ 1)

nc(1S) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
2983.9 + 0.4 OUR AVERAGE Error includes scale factor of 1.2.
2083.9 + 0.7 & 0.1 1 aAAl 20H LHCB pp — bX — ppX
2085.9 + 0.7 + 2.1 1705 ABLIKIM 19av BES3  J/¢p — yww
2084.6 + 0.7 + 2.2 2673 XU 18 BELL ete  —
e+e_n/7r+7r_
2086.7 £ 0.5 + 0.9 11k 2 AAlJ 17ADLHCB pp — BT X —
pPKT X
2082.8 + 1.0 & 0.5 6.4k 3 AAlJ 17BBLHCB pp — bbX —
2Kt KT)X
20822 + 15 4+ 0.1 2.0k 4 AAl 1581 LHCB pp — 7. (15)X
29835 + 1.4 * 10 5 ANASHIN 14 KEDR J/y — v,
2079.8 + 0.8 + 3.5 45k O7LEES 14 BABR ~vy — KT K= 70
2084.1 + 1.1 + 2.1 900 6,78 LEES 14 BABR vy — KT K™
2084.3 + 0.6 + 0.6 9,10 ABLIKIM 12F BES3  4(2S) — 71,
2084.49+ 1.164+ 0.52 832 O ABLIKIM 12N BES3  9(25) — w9+ hadrons
20827 + 1.8 + 22 486 ZHANG 12A BELL ete™ —
e+e_n/7r+7r_
2084.5 + 0.8 + 3.1 11k DEL-AMO-SA..11M BABR ~~ —

KT K_7T+7T_7TO

2085.4 + 1.5 T g-g 920 10VvINOKUROVA 11 BELL BT —
' KE(KQ kE7T)
20822 + 04 + 1.6 14k 1l1LEES 10 BABR 106 ete™ —
et e K% KT nF
20858 + 1.5 + 3.1 0.9k AUBERT 08AB BABR B — 7(15)K(*)
KKxK(*)
2086.1 + 1.0 + 2.5 7.5k UEHARA 08 BELL ~7 — 7. — hadrons
2070 + + 6 501 12 ABE 07 BELL ete™ — J/1(c?)
2071 + 3 T % 195 wu 06 BELL Bt — ppK™t
2074 +7 T2 20 WU 06 BELL BT — AAKT
2081.8 + 1.3 + 1.5 592 ASNER 04 CLEO ~7y — 5. —
K KE T

2084.1 + 2.1 £ 1.0 190 13 AMBROGIANI 03 E835 PP — Mo — Y
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o

20825 + 0.4 + 1.4 12k 14 DEL-AMO-SA..11M BABR ~v — K%Kiw:F

2082.2 4+ 0.6 I5MITCHELL 09 CLEO ete™ — 4X

2082 + 5 270 16 AUBERT 06 BABR BT - KT X_z

20825 + 1.1 + 0.9 2.5k 17 AUBERT 04D BABR ~vy — 7.(1S) —
KKn

20775 + 1.0 + 1.2 15,18 ga| 03 BES J/¥ — i,

2079.6 + 2.3 + 1.6 180 19 FANG 03 BELL B — n.K

2076.3 + 2.3 4+ 1.2 15,20 | 00F BES  J/v, ¥(2S) — v,
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2076.6 + 2.9 + 1.3 1401521 ga| 00F BES  J/¢ — ~m,
2080.4 + 2.3 + 0.6 22 BRANDENB... 008 CLE2 ~7y — 7. —
KEKLnT
2075.8 4+ 3.9 + 1.2 21 ga 998 BES  Sup. by BAI 00F
2009 + 8 25 ABREU 980 DLPH ete™ — ete™
+hadrons
20883 T 33 ARMSTRONG 95F E760 Bp — vy
20744 + 1.9 15,23 BISELLO 91 DM2  J/¢ — noy
2060 + 4 4+ 4 g0 15BAl 908 MRK3 J/1) —
yKtTK— Kt K~
2056 4+12 +12 15 Al 908 MRK3 J/1) —
+ 46— k0 KO
vkt K= KL K9
2082.6 + %g 12 BAGLIN 878 SPEC PBp — v
2080.2 + 1.6 15,23 BAITRUSAIT..86 MRK3 J/¢ — 7.7
2084 + 2.3 + 4.0 15 GAISER 86 CBAL J/¢ — X, 9(2S) —
X
2076 + 8 15,24 BALTRUSAIT..84 MRK3 J/v — 2¢~
2082 + 8 18 25 HIMEL 808 MRK2 et e~
2080 + 9 25 PARTRIDGE 808 CBAL ete™

1 AAIJ 20H report My =~ My (1) = 113.0 + 0.7 £ 0.1 MeV. We use the current value
c
mJ/¢ = 3096.900 £ 0.006 MeV to obtain the quoted mass.

2 AALJ 17AD report m — my (1) = 110.2 £ 0.5 = 0.9 MeV. We use the current
/¥ 1c(15)
value myjyp = 3096.900 + 0.006 MeV to obtain the quoted mass.

3 From a fit of the ¢ ¢ invariant mass with the mass and width of ). (15) as free parameters.
4 _ _
AAIlJ 15BI reports M fap mpy (1S) = 114.7 &+ 1.5 &+ 0.1 MeV from a sample of
1(1S) and J/4 produced in b-hadron decays. We have used current value of m g jyp =
3096.900 + 0.006 MeV to arrive at the quoted my (1S) result.
c

5Taking into account an asymmetric photon lineshape.
6 With floating width.
7 Ignoring possible interference with the non-resonant 0~ amplitude.
8 Using both, n = vy and n — ata— 70 decays.
From a simultaneous fit to six decay modes of the 7.
10 Accounts for interference with non-resonant continuum.
Taking into account interference with the non-resonant JP =0~ amplitude.
12 From a fit of the J/4 recoil mass spectrum. Supersedes ABE,K 02 and ABE 04G.
13 Using mass of 1(2S) = 3686.00 MeV.
14 Not independent from the measurements reported by LEES 10.

15 MITCHELL 09 observes a significant asymmetry in the lineshapes of ¥(25) — ~n,
and J/¢ — -~ transitions. If ignored, this asymmetry could lead to significant bias
whenever the mass and width are measured in ¢(2S) or J/4 radiative decays.

16 From the fit of the kaon momentum spectrum. Systematic errors not evaluated.

17Superseded by LEES 10.
From a simultaneous fit of five decay modes of the 7.

19 5yperseded by VINOKUROVA 11.
20 Weighted average of the 1/(2S) and J/%(1S) samples. Using an 7. width of 13.2 MeV.
21Average of several decay modes. Using an 7. width of 13.2 MeV.
22 5yperseded by ASNER 04.

3Average of several decay modes.
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240 = 06,

25 Mass adjusted by us to correspond to J/¢¥(1S) mass = 3097 MeV.

VALUE (MeV) EVTS

nc(1S) WIDTH

DOCUMENT ID

TECN

COMMENT

32.0+ 0.7 OURFIT

32.1+ 0.8 OUR AVERAGE Error includes scale factor of 1.1.

33.8+ 1.6+41 1705
+ 23
308% 23+29 2673
34.0+ 1.9+1.3 11k
314+ 35420 6.4k
+5.4
272+ 31152
252+ 2.6+£2.4 4.5k
34.8+ 3.1£4.0 900
32.0+ 1.2+1.0
36.4+ 3.2+1.7 832
4 5.8
3787 28431 486
36.2+ 2.8+3.0 11k
35.1+ 3.1710 920
31.7+ 1.240.8 14k
+ 37
3637 37+a4 0.0k
28.1+ 32422 7.5k
8 T8 45 195
40 +£19 +5 20
24.8+ 3.4+3.5 592
+ 7.7
2047 [T120 190
+12.6
2391120

ABLIKIM 19AvV BES3
XU 18 BELL
AALJ 17AD LHCB

L AAL 178B LHCB

2 ANASHIN 14 KEDR
34 LEES 14 BABR
3,45 LEES 14E BABR
6,7 ABLIKIM 12F BES3
3 ABLIKIM 12N BES3
ZHANG 12A BELL
DEL-AMO-SA..11M BABR

7 VINOKUROVA 11  BELL
8 LEES 10 BABR
AUBERT 08AB BABR
UEHARA 08 BELL
WU 06 BELL
WU 06 BELL
ASNER 04 CLEO
AMBROGIANI 03 E835

ARMSTRONG 95F E760

J/p = yww

ete™ o e+e_77/7r+7r—

pp— BT X — ppKTX

pp — bbX —
2(KTKT)X

I/ = ync

Yy — KT K= =0

Yy — K+K_n

P(25) = e
¥(25) — 70~ hadrons

ete™ o e+e_77/7r+7r_
Yy — KtK—ata—x0
BE - KE(KLKkErT)

106 et e —
etTe™ K% K:l:TF:F

B— n (1S)K(*) -

KK K(*)
vy — n. — hadrons

BT - ppkt

BT - AAKT

Y = e — K%Kiwq:
Pp— ne = VY

pp— vy

e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

321+ 1.14+1.3 12k
343+ 2.3+0.9 2.5k
17.0+ 3.7+7.4
29 £ 8 =+6 180
11.04+ 8.1+4.1

27.0f 5.8+1.4

+ 75
70" 12 12

10.1733-9 23

115+ 4.5
< 40 90% CL 18
<20 90% CL
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9 DEL-AMO-SA..11M BABR

10 AUBERT 04D BABR
11 ga| 03 BES
12 FANG 03 BELL
13 ga| 00F BES
14 BRANDENB... 008 CLE2
BAGLIN 878 SPEC
15 BALTRUSAIT..86 MRK3
GAISER 86 CBAL
HIMEL 808 MRK2
PARTRIDGE 808 CBAL

Page 3

Yy — K%Kiw:f:

vy = n(1S) = KKm

J/b = e

B— n.K

J/¢ — vn. and ¥(2S) —
YNe

VY = M — KiK%w:F

Pp— v
J/b — vpP
J/b = X P(2S) — X

e+ e
e+ e
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1 From a fit of the ¢ ¢ invariant mass with the mass and width of ). (15) as free parameters.
2Taking into account an asymmetric photon lineshape.
3 With floating mass.
4 Ignoring possible interference with the non-resonant 0 amplitude.
5 Using both, n - ~vy and n — atr— a0 decays.
From a simultaneous fit to six decay modes of the 7.
7 Accounts for interference with non-resonant continuum.
Taking into account interference with the non-resonant J© = 0~ amplitude.
9 Not independent from the measurements reported by LEES 10.
10 Syperseded by LEES 10.
From a simultaneous fit of five decay modes of the 7.
125 perseded by VINOKUROVA 11.
3 From a fit to the 4-prong invariant mass in ¥(25) — 7. and J/¥(1S) — ~n, decays.
14 5uperseded by ASNER 04.
5 Positive and negative errors correspond to 90% confidence level.

nc(1S) DECAY MODES

Mode Fraction (I';/T) Confidence level
Decays involving hadronic resonances
vy 7'(958)7w (41 £17 )%
[ pp (1.8 £05)%
M3 K*(892)°K~ 7t 4 cc. (2.0 £07 )%
M, K*(892) K*(892) (69 +1.3 )x 103
M5 K*(892)°K*(892)0 7+ 7~ (1.1 £05 )%
e OKTK™ (29 +1.4 )x1073
Y0) ( 1.7440.19) x 10~3
g ¢2(rt77) < 4 x 1073 90%
g  ap(980)m < 2 % 90%
Mo 32(1320)7T < 2 % 90%
M1 K*(892)K+ c.c. < 1.28 % 90%
12 f2(1270)77 < 11 % 90%
M3 ww (29 408 )x10~3
14 wo < 25 x 10~4 90%
M5 £(1270)~(1270) (9.8 £25 )x 1073
M6 7(1270)f}(1525) (95 +32 )x1073
F17 f0(980)77 seen
Mg 13(1500)7n seen
r]_g f0(2200)77 seen
F20 80(980)7T seen
21 ag(1320)« seen
Mo  ag(1450)w seen
F23 80(1950)7T seen
o4 Kg(1430)K seen
M5 K3(1430)K seen
Mo K§(1950)K seen
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Decays into stable hadrons

My KKm (7.3 £04 )%
Mg KKn ( 1.36£0.15) %
Fog nmtm™ (17 £06 )%
Mo n2(rt77) (44 £16 )%
31 KK 7ntm™ (6.6 £1.1 )x 103
M3 KT K= ntn=n0 (35 £06 )%
M3 KK ntn at4cec (56 £1.9 )%
N34 KTK™2(rT77) (75 +£2.4 )x 103
M35 2(KTK™) ( 1.4340.30) x 103

0

M nr < 5 x 104 90%

M7 ata 7970 (47 £14)%

Mg 2(nT77) (91 +1.2 )x 103
M3 2(rTn 7Y (15.8 £23 )%

M40 3(nT77) (17 £04 )%

F41 PP ( 1.4440.14) x 10~3
M40 ppn° (36 £1.5 )x 103
Fa3 AA ( 1.06:£0.23) x 10~3
Faa KTPA+ cc. (25 £0.4 )x 103
M45 A(1520)A+ c.c. (31 £13)x10"3
Fa6 XTX— (2.1 £0.6 )x 103
M7 = =T (9.0 £2.6 )x 1074
Fag 7 7 pp (53 +£21 )x 103

Radiative decays
Cag V7Y ( 1.61+0.12) x 10~ 4

Charge conjugation (C), Parity (P),
Lepton family number (LF) violating modes

M5 7rm™ PCP < 1.1 x 10~4 90%
Mgy w0x0 PCP < 4 x 105 90%
M5, KTK~ P.CP < 6 x 10~4 90%
Ms3  KYKQ PCP < 31 x 10~4 90%

CONSTRAINED FIT INFORMATION

An overall fit to the total width, 8 combinations of partial widths
obtained from integrated cross section, and 19 branching ratios
uses 93 measurements and one constraint to determine 13 param-
eters. The overall fit has a X2 = 117.8 for 81 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5pi5pj>/(6pi'5pj), in percent, from the fit to parameters p;, including the branch-
ing fractions, x; = T;/Tiota). The fit constrains the x; whose labels appear in this
array to sum to one.
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X7 16

X15 3 5

X7 18 35 6

Xo8 9 17 3 47

X31 10 18 3 21 10

X35 7 13 2 21 10 8

X3 12 22 4 25 12 14 10

X41 11 20 4 27 13 12 10 15

X43 3 5 1 6 3 3 2 4 23

X49 —-27 51 -9 -5 -28 -32 -23 -38 38 -9
r -1 -3 0 -3 -1 —2 -1 —2 6 1

X4 X7 X15 X271 X28 X31 X35 X38 41 X43

r —27
Xa9
Mode Rate (MeV)
M,  K*(892)K*(892) 022  40.04
7 o009 0.056 +0.006
M5 £(1270) £ (1270) 0.31  40.08
[ Kﬁw 232  +0.14
g KK 0.43  +0.05
31 KTK ntn~ 0.210 +0.035
M35 2(KTK™) 0.046 +0.010
Mg 2(7T77) 020 +0.04
F41 PP 0.046 +0.005
Fa3 AN 0.034 +0.008
la9 Y7 0.0051540.00035
nc(1S) PARTIAL WIDTHS

r(vv) la9
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

5.15+ 0.35 OUR FIT

e o e We do not use the following data for averages, fits, limits, etc. o o o

58 + 1.1 486 1 ZHANG 12A BELL ete™ —
et e_n/7r+7r_
52 + 1.2 273+ 43 23 AUBERT 06E BABR BT — KT X_z
55 4+ 1.2 + 1.857+£33  4KUO 05 BELL ~v — pp
7.4 + 0.4 + 23 5 ASNER 04 CLEO 7y — 5. — KLKkEaT
13.9 £ 2.0 + 3.0 41 OABDALLAH 03 DLPH v — 1,
38 T 11 T 1% 190  7AMBROGIANI 03 E835 Bp— 1. — 77
7.6 £ 0.8 + 2.3 58 BRANDENB... 008 CLE2 vy — n. — K+ KYrF
6.9 + 1.7 + 21 76 9ACCIARRI 99T L3  ete™ — efTe
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27 +16 +10 5 5 SHIRAI 98 AMY 58ete™

67 T 24 + 23 4 ARMSTRONG 95F E760 Bp — v~

113 + 4.2 10 ALBRECHT 944 ARG eTe™ — ete 1,
8.0 £ 23 + 2.4 17 11 ADRIANI 93N L3 ete — eten,
50 T 21 + 19 7 CHEN 908 CLEO ete™ — ete n,
6.4 T 39 12 AJHARA 88D TPC eTe™ — ete X
43 T 3% 1 24 4 BAGLIN 878 SPEC Bp — 7~

28  +15 5,13 BERGER 86 PLUT ~v— KKm

1 Assuming there is no interference with the non-resonant background.
2 Calculated by us using I'(n. — KKr) x Fne — ~vv) /T =044 £0.05 keV from
PDG 06 and B(n. — KKm) = (8.5 + 1.8)% from AUBERT 06E.

3Systematic errors not evaluated.

4 Normalized to B(ne. = pP)= (1.3 £0.4) x 10-3.

5 Normalized to B(r. — K k=),

6Average of K% K:l:TF:F, Tt KT K—, and 2(K+ K™) decay modes.

7 Normalized to the sum of B(ne — KE K%W:F), B(ne » KT K=t x~), and B(n. —
2rt27r7).

8 Superseded by ASNER 04.

9 Normalized to the sum of 9 branching ratios.

10 Normalized to the sum of B(n, — KE K% ), B(ne = ¢¢), B(n. —
Kt K~ 7nt77), and B(n, — 2nT277).

11 superseded by ACCIARRI 99T.

12 Normalized to the sum of B(n. — KE K%ﬂ':F), B(ne — 2KT2K™), B(n. —
KT K~ 7t 77), and B(n. — 2rt2n7).

13 Re-evaluated by AIHARA 88D.

1e(1S) T (y7)/T (total)

r(n'(958)7m) x [(v7)/total F1Mag/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
08.14+3.9+11.7 2673 XU 18 BELL ete™ — eTe p/nta—

e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
758703+ 84 486 1 ZHANG 124 BELL ete™ — ete n/ntn—

1 Superseded by XU 18.

r(PP) X r(’Y’Y)/ Mtotal Malag/T
VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o o

<39 90 < 1556 UEHARA 08 BELL ~v — 2(7T+7r_)
I'(K *(892) K *(892)) X I'('y'y) /Ttotal F4l40/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

36 £6 OURFIT

3241442458 882 + 115 UEHARA 08 BELL ~y— ata  KTK—™
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M(#¢) x I'(vY)/Ttotal M7lag/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
9.0 £0.8 OURFIT
7.75+0.66+0.62 386 £31  lLU 128 BELL vy — 2(KTK™)
e o o We do not use the following data for averages, fits, limits, etc. @ o o
6.8 +1.2 +1.3 132 + 23 UEHARA 08 BELL ~v— 2(KTK™)
1 Supersedes UEHARA 08. Using B(¢ — KT K™) = (48.9 + 0.5)%.
I'(ww) X r('Y'Y)/rtotal M13M49/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
8.67+2.86+0.96 85+20 lLu 128 BELL ~vy — 2(z T 7~ #0)
1 Using B(w — 7t 7~ x0) = (89.2 + 0.7)%.
Mwo) x F(v7)/Ttotal 14T a9/T
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
<0.49 90 1y 128 BELL ~v — KTK—ata—x0
1ysing B(¢p = KT K™) = (48.9 £ 0.5)% and B(w — w7~ n0) = (89.2 + 0.7)%.
I(£(1270)(1270)) x (v7)/Ttotal MsMag/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
50+13 OUR FIT
6917112 3182 + 766 UEHARA 08 BELL ~vy— 2(xT77)
I(£(1270) f5(1525)) x T(77)/Ttotal M6l a9/
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
4919113 1128 + 206 UEHARA 08 BELL ~y— atra  KTK—™
F(KK=) x T(77)/Ttotal F27Ta9/T
VALUE (keV) CL% EVTS DOCUMENT ID TECN COMMENT

0.374+0.021 OUR FIT
0.407+0.027 OUR AVERAGE Error includes scale factor of 1.2.

0.37440.009+0.031 14k 1| EES 10 BABR 10.6 ete™ —
ete K% KEoF
0.407+0.022+0.028 2,3 ASNER 04 CLEO vy — 1. —
K K= T
0.60 £0.12 +0.09 41 3%ABDALLAH  03) DLPH vy — K2 KEnF
1.47 +0.87 +£0.27 3 SHIRAI 98 AMY 4y — 7. —
K+ KOS o
0.84 +0.21 3ALBRECHT = 94H ARG 7y — KT KL
0.60 ~9:23 3 CHEN 908 CLEO 77y — no KT K% aT
1.06 £0.41 £0.27 11 3 BRAUNSCH... 89 TASS ~v — KK
15 1790 103 7 3 BERGER 86 PLUT 4y — KK
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
0.386--0.008 +-0.021 12k 5 DEL-AMO-SA..1IM BABR 7y — K K* 7T
0.418-0.044 +0.022 3,6 BRANDENB... 008 CLE2 vy — 7, —
Kk* KenF
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<0.63 95 3BEHREND 89 CELL ~v — K%Kiw:F
<4.4 95 ALTHOFF 858 TASS ~v — KKt

L From the corrected and unfolded mass spectrum.

2 Calculated by us from the value reported in ASNER 04 that assumes B(n. —» KKm)
=55+1.7% -

3 We have multiplied K* K% 7w measurement by 3 to obtain KK .

4 Calculated by us from the value reported in ABDALLAH 03J, which uses B(n. —
K KErF) = (1.5 £ 0.4)%.

5 Not independent from the measurements reported by LEES 10.

6 Superseded by ASNER 04.

F(KtK=at7=) x [(v7)/Ttotal M31Ma9/T
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

34 £ 5 OURFIT

27 £ 6 OUR AVERAGE

25.7+ 3.2+ 4.9 2019+248 UEHARA 08 BELL ~vy— 7t7x  KtK—
280 +100 +60 42  1ABDALLAH 03J DLPH 4y —» ata~ KT K™
170 + 80 +20 139+ 6.6 ALBRECHT  94H ARG ~yv — nta KT K™

1 Calculated by us from the value reported in ABDALLAH 03J, which uses B(n. —
T KT K™) = (2.0 + 0.7)%.

MK K=at 7~ 7% x I(y7)/Ttotal M32la9/T

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
0.19040.006+0.028 11k 1 DEL-AMO-SA..11M BABR ~vv — KT K-zt a— 70
1 Not independent from other measurements reported in DEL-AMO-SANCHEZ 11M.

F(2(K*K™)) x [(v7)/Tiotal M35M49/T
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

7.3+ 1.5 OURFIT

5.8+ 1.9 OUR AVERAGE

56+ 1.1+ 1.6 216 + 42 UEHARA 08 BELL v — 2(KTK™)
350 +£90 +60 46 1ABDALLAH 03) DLPH ~v — 2(KTK™)
231 +£90 +23 91+33  2ALBRECHT 94H ARG vy — 2(KTK™)

1 Calculated by us from the value reported in ABDALLAH 03J, which uses B(ne — )
2AAKTK™) =(21+1.2)%.
2 Includes all topological modes except . — ¢¢.

Fr2(r* 7)) x F(v7)/ltotal 3glag/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

47 + 6 OURFIT

42 + 6 OUR AVERAGE

407+ 37+ 53 53814492 UEHARA 08 BELL ~v — 2(nt7 )
180 £70 +20 21.4 + 8.6 ALBRECHT  94H ARG 77y — 2(xF ™)
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F(pp) % F(vY)/total Fa1T49/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

7.4 +£0.7 OURFIT

7.20+1.53 1051 157 +33  lkuo 05 BELL ~~ — pp

o o ¢ We do not use the following data for averages, fits, limits, etc. o o o

46 T13 +04 190 L AMBROGIANI 03 E835 Pp — v

8.1 722 L ARMSTRONG 95F E760 Bp — ~v

1 Not independent from the r’y’y reported by the same experiment.

F(KEKL) x F(v7)/Tiotal Ms3lag/l
VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<1.6 90 1 UEHARA 13 BELL vy — K2kKQ

e o o We do not use the following data for averages, fits, limits, etc. o o o

<0.29 90 2 UEHARA 13 BELL vy — K2kKQ

1Taking into account interference with the non-resonant continuum.
2 Neglecting interference with the non-resonant continuum.

nc(1S) BRANCHING RATIOS
—— HADRONIC DECAYS —

/

I(n'(958) 7 ) /T total r/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.04140.017 14 1BALTRUSAIT.86 MRK3 J/y — 7.7

1 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.
r(PP) /Ttotal r2/T
VALUE (units 1073) CL% EVTS DOCUMENT ID TECN COMMENT
18 + 5 OUR AVERAGE
12.6+ 3.845.1 72 1 ABLIKIM 05L BES2 J/tp — wta atrn~
26.0+ 2.4+8.8 113 1 BISELLO 91 DM2 J/yp — ~vp9p0
23.6+10.6+8.2 32 1BISELLO 91 DM2  J/yp — ~yptp—
e o o We do not use the following data for averages, fits, limits, etc. o o o
<14 90 1 BALTRUSAIT..86 MRK3 J/¢ — n.~y

1 The quoted branching ratios use B(J/¥(1S) — ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing

averages.
r(K*(892)° K~ nt +c.c.) /Tiotal rs/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.02+0.007 63 L2BALTRUSAIT..86 MRK3 J/¢ — 7.7

1 BALTRUSAITIS 86 has an error according to Partridge.
2The quoted branching ratios use B(J/¢(1S) — ~n-(1S)) = 0.0127 + 0.0036.
Urs
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r(K*(892)K*(892)) /T sota /T

VALUE (units 10°%)  EVTS DOCUMENT ID TECN  COMMENT
69+13 OUR FIT
91+26 OUR AVERAGE

10825444 60 1 ABLIKIM 05. BES2 J/yp - KT K- ntzn—«
82428427 14 1 BISELLO 91 DM2 ete™ = AKtTK 7tn
90+50 9 1 BALTRUSAIT..86 MRK3 J/¢ — 7.7

1 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing

averages.
I(K*(892)°K*(892)° 7+ 7~) /Tiotal s/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
113+47+24 45 1 ABLIKIM 06A BES2 J/yp —» K¥OK*Oqztr—y

LABLIKIM  06A reports [M(n.(1S) —  K*(892)0K*(892)0 7T 77) /Tyoral X
[B(J/¥(1S) — ~n-(1S))] = (1.91 &+ 0.64 £ 0.48) x 10~% which we divide by our

best value B(J/¢(1S) — ~n.(1S)) = (1.7 £ 0.4) x 10~2. Our first error is their
experiment’s error and our second error is the systematic error from using our best value.

r(¢K+ K—)/rtotal rﬁ/r
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
20109+11 141734 1HuANG 03 BELL Bt — (Kt K~) KT

Lusing B(BT — 5o KT) = (1.25 + 0.127019) x 1073 from FANG 03 and B(y. —

KKr) = (55 + 1.7) x 1072

r(¢¢) /rtotal I-7/r
VALUE (units 10—%) EVTS DOCUMENT ID TECN  COMMENT

174+ 1.9 OURFIT
28 + 4 OUR AVERAGE

26 T g + 5 1.2k 1 ABLIKIM 17 BES3 J/¢p —» KT KT KT K~
253+ 5.1+ 9.1 72 2 ABLIKIM 05 BES2 J/y - KT K= KT K=~
26 + 9 357 2 Al 04 BES J/i) » yKT K- KT K™
31 + 7 410 19 2 BISELLO 91 DM2 J/p - yKT K=Kt K~
30 T8 <10 5  2BISELLO o1 DM2 J/yp - vkt K™ KEKO
74 +18 +24 80 2Bal 908 MRK3 J/¢p - yKT K=Kt K—
67 +21 +24 2Bal 90B MRK3 J/¢p - yKT K~ K% K9
e o o We do not use the following data for averages, fits, limits, etc. o o o

18 T g + 7 7 3 HUANG 03 BELL BT — (¢¢) KT

LABLIKIM 17p reports F(nc(1S) = ¢)/Tiotall X [B(U/¥(1S) = vn.(15))] =
(4.3 £ 0. 5+0 12) % 10~ which we divide by our best value B(J/¥(1S) — vn(1S))

=(1.7+£04)x 10— 2. Qur first error is their experiment’s error and our second error is
the systematic error from using our best value.
2The quoted branching ratios use B(J/zb(lS) — vnc(1S)) = 0.0127 £ 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing
averages.

3 Using B(BT — Ne KT) = (1.25 £ 0. 12+0 10) x 10~3 from FANG 03 and B(n. —

—0.12
KKr) = (5.5 £ 1.7) x 10~2.
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I'(¢¢)/I'(KK1r) F7/T27
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.0240+0.0025 OUR FIT

0.044 12012 OUR AVERAGE

0.055 +0.014 +0.005 AUBERT,B 048 BABR BT — KT
0.032 TO04 +o009 7 LHUANG 03 BELL BT — KTg¢

. 0.10 -
Lusing B(BT — n k) = (1.25 £ 0.127F §19) x 1073 from FANG 03 and B(n, —
KKr) = (55 + 1.7) x 1072

F(¢9)/r(pP) M7/Ta
VALUE EVTS DOCUMENT ID TECN COMMENT
1.79+0.14£032 6.4k 1 AAI 1788 LHCB pp — bBX — 2(KTK™)X

1 Using inputs from AAIJ 15AS and AAlJ 158! and F(b — J/¥(1S)anything))/Tioia] =
(1.16 £ 0.10)% and T (J/9(1S) — pB)/Toral = (2.120 +0.029) x 10~3 from PDG 16.

M(¢2(rt 7)) /Motal g/l
VALUE (units 10~4) L% DOCUMENT ID TECN  COMMENT
<40 90 L ABLIKIM 06A BES2 J/ip — ¢2(ntTn )y

1 ABLIKIM 06A reports [F(n.(1S) — p2(nt 7)) /Tiotall X [B(J/¥(1S) = vn.(15))]
< 0.603 x 10~% which we divide by our best value B(J/¥(1S) — yn (1S)) = 1.7 x
1072,

I'(ao(980) 7f) /Ttotal Fo/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.02 90 L2 BALTRUSAIT..86 MRK3 J/4 — n.~

1 The quoted branching ratios use B(J/¥(1S) — vn.(1S)) = 0.0127 £ 0.0036.
2 We are assuming B(ap(980) — nm) >0.5.

I(a2(1320)7) /Teotal o/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.02 90 1 BALTRUSAIT..86 MRK3 J/¢ — 1.7

1 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.
M(K*(892) K+ c.c.) /Tiotal /T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.0128 90 BISELLO 91 DM2 J/¢p — K2 Kt nF
<0.0132 90 1 BISELLO 91 DM2 J/yp » vKT K0

1 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.
I(£(1270)7) /Teotal M2/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.011 90 L BALTRUSAIT..86 MRK3 J/¢ — 1.7

1 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.

https://pdg.Ibl.gov Page 12 Created: 6/1/2021 08:30



Citation: P.A. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020) and 2021 update

M (ww)/Tiotal M3/l
VALUE (units 1073) CL% EVTS DOCUMENT ID TECN COMMENT

2.9+0.5+0.6 1705 1 ABLIKIM 19AvV BES3  J/¢ = yww
e o e We do not use the following data for averages, fits, limits, etc. o o o
<6.3 90 2 ABLIKIM 05L BES2 J/¢p — 2(xTa 70)y
<6.3 90 2 BISELLO 91 DM2 J/¢p —» qww
<3.1 90 2 BALTRUSAIT..86 MRK3 J/¢ — n.7

LABLIKIM 194V reports [[(no(1S) — ww)/Tiorall X [B(J/%(1S) = ~n.(1S))] =
(490 £0.17 £0.77) x 10— which we divide by our best value B(J/¥(1S) — vn.(1S))

= (1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.,

2The quoted branching ratios use B(J/¥(1S) — ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing

averages.
I (wo)/Ttotal 14/
VALUE CL% DOCUMENT ID TECN COMMENT
< 25x10~4 90 L ABLIKIM 17P BES3 J/y — ata aO0KT K=«
e o o We do not use the following data for averages, fits, limits, etc. o o o
<17 x 1074 90 2 ABLIKIM 05L BES2 J/yp —» ata n0K+K—~

1 Using B(J/¢ — vn.)= 0.017 + 0.004.
2 The quoted branching ratios use B(J 15) — 1S)) = 0.0127 4+ 0.0036.
q g P YNe

I ((1270) £(1270)) /T ¢otal s/l
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
0.980.25 OUR FIT

077192B+017 912+198  LABLIKIM 04M BES  J/i — ~2nt2n—

LABLIKIM 04M reports [[(no(1S) —  £5(1270) £5(1270)) /Toral] X [B(J/9(1S) —
1ne(19)] = (1.3 £0.3F5:3) x 107# which we divide by our best value B(J/¥(1S) —

v1c(1S)) = (1.7 £ 0.4) x 10=2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(fb(gao)n)/rtotal F17/T
VALUE DOCUMENT ID TECN _ COMMENT

seen LEES 14e BABR Dalitz anal. of n. — Kt K— n
I(5(1500)7) /Total l1g/T
VALUE DOCUMENT ID TECN _ COMMENT

seen LEES 14 BABR Dalitz anal. of . — KtK—n
I((2200)7) /Total l19/T
VALUE DOCUMENT ID TECN COMMENT

seen LEES 14e BABR Dalitz anal. of . — KtK—n
I (a0(980)7) /Teotal F20/T
VALUE DOCUMENT ID TECN COMMENT

seen LEES 148 BABR Dalitz anal. of n. — Kt K= 70
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I (a0(1320)7) /Teotal F21/T
VALUE DOCUMENT ID TECN COMMENT
seen LEES 14e BABR Dalitz anal. of n. — Kt k=0
I (a0(1450) 7) /Teotal M2/
VALUE DOCUMENT ID TECN COMMENT
seen LEES 148 BABR Dalitz anal. of n. — Kt K= 70
I (a0(1950)7) /Ttotal 23/l
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 12k 1) EES 16A BABR v — 1.(1S) = KK

1From a model-independant partial wave analysis.
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 12k 1) EES 16A BABR v — 1.(1S) = KK
seen LEES 14e BABR Dalitz anal. of . —

Kt K~ 77/7r0

1 From a model-independant partial wave analysis.
VALUE DOCUMENT ID TECN COMMENT
seen LEES 148 BABR Dalitz anal. of n. — Kt K= 70
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 12k 1) EES 16A BABR v — 1.(1S) = KK
seen LEES 14e BABR Dalitz anal. of n. —

Kt K~ 77/7r0

1 From a Dalitz plot analysis using an isobar model.
M(KK™)/Ttotal F27/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

7.3 £04 OURFIT
6.9 +0.5 OUR AVERAGE

6.9 £0.7 0.6 146 1 ABLIKIM 19AP BES3  h. — 7,

7.8 £0.6 £0.6 267 2 ABLIKIM 19AP BES3  h. — 1,

6.3 +1.3 +1.4 55 34 ABLIKIM 12N BES3  4(2S) — 0Kt K~ #0
7.9 +1.4 +18 107 96 ABLIKIM 12N BES3 ¢(25) - 70yKLKFat
8.5 +1.8 7 AUBERT 06E BABR BT — KT X_z

51 +2.1 0.6k 8 BAl 04 BES J/¢ —» yKETxT KO
6.90+1.42+1.32 33 8BISELLO 91 DM2 J/¢p —» yKT K™=
5.434+0.9440.94 68 8 BISELLO 91 DM2 J/y —» yKExTF K%

48 +1.7 95 8.9 BALTRUSAIT..86 MRK3 J/¢p — 7.7

16.1 722 10,11 jiMEL 808 MRK2 (25) — n.7

e o o We do not use the following data for averages, fits, limits, etc. o o o

<107 90% CL 8,12 PARTRIDGE 808 CBAL J/¢) — n.7
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1 ABLIKIM 194P quotes B(r. — K+ K~ x0) = (1.15 + 0.12 + 0.10) x 102 which we
multiply by 6 to account for isospin symmetry.

2 ABLIKIM 19AP quotes B(1. — K KE7T) = (2.60 & 0.21 4 0.20) x 10~2 which we

multiply by 3 to account for isospin symmetry.

3 ABLIKIM 12N quotes B((2S) — 70h.) - B(ho — ~n.) - B(ne = KT K~ x0) =
(4.54 £ 0.76 £ 0.48) x 10~0 which we multiply by 6 to account for isospin symmetry.

4 ABLIKIM 12N reports F(ne(1S) = KKm)/Tiorall X [B(¥(25) — Wohc(lP))] X
[B(ho(1P) — ~n-(1S))] = (27.24 £+ 4.56 £ 2.88) x 10~ which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 10~4, B(ho(1P) — ~vn.(15)) =
(50 £+ 9) x 102, Our first error is their experiment'’s error and our second error is the
systematic error from using our best values.

5 ABLIKIM 12N quotes B(1(25) — 70h.) - B(he — 1) - B(ne - KL KEaT) =
(11.35 £ 1.25 4+ 1.50) x 10~0 which we multiply by 3 to account for isospin symmetry.

6 ABLIKIM 12N reports F(nc(1S) = KK7)/Tiorall X [B((2S5) — 7r0hc(1P))] X
[B(ho(1P) — ~n.(1S))] = (34.05 £ 3.75 &+ 4.50) x 10~ which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 10~4, B(ho(1P) — vn.(15)) =

(50 £ 9) x 102, Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

7 Determined from the ratio of B(Bi - KT ne) B(ne = KKm) = (7.4+£05+0.7) x

10~ reported in AUBERT,B 048 and B(B* — K¥17_) = (8.7+1.5) x 10~3 reported
in AUBERT O06E.
The quoted branching ratios use B(J/4(1S) — ~n.(1S)) = 0.0127 £ 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing
averages.

9Average from KT K= 70 and KT K% 7T decay channels.

10 K:t K% 7+ corrected to KK = by factor 3. KS, MR.

11 Estimated using B(1/(2S) — vn.(1S)) = 0.0028 + 0.0006.
12 K+ k= 70 corrected to KK by factor 6. KS, MR

r(@K*+K=)/T(KKm) Fe/M27
VALUE EVTS DOCUMENT ID TECN COMMENT
0.052+3-0100.014 7 1HUANG 03 BELL BT o KkTs¢

Lusing B(BT — 5. K1) = (1.25 + 0.1270-19) x 1073 from FANG 03 and B(y. —
KKr) = (55 + 1.7) x 10~2.

I-(KK"7)/rtotaI Mg/l
VALUE (units 10_2) CL% EVTS DOCUMENT ID TECN COMMENT

1.3640.15 OUR FIT

1.0 +£0.5 +0.2 7 L2 ABLIKIM 12N BES3  4(2S) —» a0ynKt K~
e o o We do not use the following data for averages, fits, limits, etc. e o o
<3.1 90 3 BALTRUSAIT..86 MRK3 J/y — ney

LABLIKIM 12N quotes B(¢(2S) — 70h.) - B(he — ~n.) - B(ne = KT K™ n) =
(2.11 £ 1.01 £ 0.32) x 10~0 which we multiply by 2 to account for isospin symmetry.
2 ABLIKIM 12N reports [[(no(1S) = KKn)/Tiotall X [B@(2S) = 79h.(1P))] x
[B(ho(1P) = ~v7(15))] = (4.22 + 2.02 + 0.64) x 10~6 which we divide by our best
values B(¢(25) — 70 h.(1P)) = (8.6 £ 1.3) x 10—4, B(ho(1P) — v1n.(1S)) =

(50 £+ 9) x 102, Our first error is their experiment’s error and our second error is the
systematic error from using our best values.
3 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.
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r(KKn)/T(KKn) r28/l27
VALUE EVTS DOCUMENT ID TECN COMMENT

0.187+0.018 OUR FIT

0.190+0.008+0.017 5.4k 11 EES 148 BABR v — KT K™ n/x0

1 LEES 14€ reports B(n(1S) = K+ K~ n)/B(n.(1S) = KT K~ x0)=0571+0.025+
0.051, which we divide by 3 to account for isospin symmetry. It uses both n — ~~ and

n — ot 70 decays.

r("77r+ W—)/rtotal Fao/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.7+0.4+0.4 33 1 ABLIKIM 12N BES3  9(25) —» nQynrata—
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o

5.4+2.0 75 2 BALTRUSAIT..86 MRK3 J/ = ney
3.7+1.34+2.0 18 2 PARTRIDGE 808 CBAL J/y — mr'*'w_fy

LABLIKIM 12N reports [[(n.(1S) = nat77)/Tiorall % [B@(2S) = 70h (1P))]
X [B(ho(1P) — ~n.(1S5))] = (7.22 &£ 1.47 £ 1.11) x 106 which we divide by our
best values B(1(2S) — 70 h (1P)) = (8.6 + 1.3) x 10~ 4, B(h.(1P) — ~n.(1S)) =

(50 £ 9) x 102, Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

2The quoted branching ratios use B(J/¥(1S) — ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing

averages.
T (n2(r* 7)) /Teotal l30/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
44+12+1.0 39 lABLIKIM 12N BES3  (2S) = n0yn2(zta)

LABLIKIM 12N reports [I"(1-(1S) = n2(7 T 77)) /Tiorall X [B(1(2S) = 70k (1P))]
X [B(ho(1P) — vn(1S))] = (19.17 £ 3.77 £ 3.72) X 106 which we divide by our
best values B(1(2S) — 70 h (1P)) = (8.6 + 1.3) x 10™4, B(h.(1P) — ~n.(1S)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

MKT* K= 7t 77) /Tiotal 31/l

VALUE (units 10-3)  EVTS DOCUMENT ID TECN  COMMENT
6.6+ 1.1 OURFIT
11.8+ 2.3 OUR AVERAGE

9.7+ 22422 38 lABLIKIM 12N BES3 (2S) —» n0yKt K=zt~
12 + 4 0.4k  2BAI 04 BES J/¢p > YKT K ntr—

21 + 7 110  2BALTRUSAIT..86 MRK3 J/¢ — 1.7

14 22 3 HIMEL 808 MRK2 (2S) — n.v

LABLIKIM 12N reports F(n.(15) — KT K™ 7r+7r_)/rtota|] x [B(®(2S) —
7Oh (1P))] x [B(ho(1P) = ~n.(1S))] = (4.16 + 0.76 + 0.59) x 10~° which we
divide by our best values B(¢(2S) — 70 h.(1P)) = (8.6 + 1.3) x 10~4, B(h.(1P) —

Ync(15)) = (50 £ 9) x 102, Our first error is their experiment’s error and our second
error is the systematic error from using our best values.

2 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing
averages.

3 Estimated using B(1(2S) — v1(1S)) = 0.0028 £ 0.0006.
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r(K*K=atn=a%)/T(KK) l32/T27

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.477+0.017+0.070 11k 1 DEL-AMO-SA..11M BABR vy — Kt K= at 7= 70
1 \We have multiplied the value of MKt K™ 7r+7r_7r0)/r(K% K+ 7T) reported in DEL-

AMO-SANCHEZ 11M by a factor 1/3 to obtain (KT K~ 7t 7~ 7r0)/I'(K777). Not
independent from other measurements reported in DEL-AMO-SANCHEZ 11Mm.

MK°K—nta—at+c.c.)/Tiotal 33/l

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

5.6+1.4+1.3 43 1,2 ABLIKIM 12N BES3 ¢(25) - 70yKLKFaT ont
L ABLIKIM 12N quotes B(1(2S) — w0h.) - B(he = vn.) - B(ne = K&K~ a—2xT)

= (12.01 4+ 2.22 4+ 2.04) x 10~6 which we multiply by 2 to take c.c. into account.

2 ABLIKIM 12N reports [ (1.(15) = KK~ 7T~ nt 4cc)/Tioall X [B((2S) —
7O h (1P))] x [B(ho(1P) = ~4no(15))] = (24.02 + 4.44 + 4.08) x 100 which we
divide by our best values B(¢(2S) — 70 h.(1P)) = (8.6 = 1.3) x 10—4, B(h.(1P) —

7nc(15)) = (50 £ 9) x 102, Our first error is their experiment’s error and our second
error is the systematic error from using our best values.

I'(K"‘ K~ 2(1r+1r-))/rm. M34/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

7.5+2.4 OUR AVERAGE

8 +4 +2 10 LABLIKIM 12N BES3  (2S) — n9yKT K= 2(xt77)

72424415 100 2ABLIKIM  06A BES2 J/¢p —» KT K™ 2(xt77)y
LABLIKIM 12N reports [[(no(1S) — KT K™ 2(nT 7)) /Tiorall x [B((2S) —
7Oh (1P))] x [B(ho(1P) = ~n(1S))] = (3.60 + 1.71 + 0.64) x 10~° which we
divide by our best values B(¢(2S) — 70 h.(1P)) = (8.6 = 1.3) x 10~4, B(h.(1P) —

¥1c(1S)) = (50 £ 9) x 10~2. Our first error is their experiment'’s error and our second
error is the systematic error from using our best values.

2 ABLIKIM 06A reports [[(1no(1S) — Kt K= 2(xt77))/Tyorall X [B(J/2(1S) —
v1c(18))] = (1.21:!:0.32:i:0.24)><10_4 which we divide by our best value B(J/%(1S) —

¥1c(15)) = (1.7£0.4) x 10~2. Our first error is their experiment’s error and our second
error is the systematic error from using our best value.

F(2(K* K™))/Teotal M35/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

1.43+ 0.30 OUR FIT

22 + 09 +0.5 7 1 ABLIKIM 12N BES3  9(2S) — 70y2(KTK™)
e o o We do not use the following data for averages, fits, limits, etc. @ o o

14 T 92 o6 145735 2HuANG 03 BELL BT —2(KTK™) KT
21 +10 46 3 ALBRECHT =~ 94H ARG ~y — KTK™ KT K~

L ABLIKIM 12N reports [ (no(1S) — 2(KT K™))/Tiorall X [B®(2S) — 70h (1P))]
X [B(ho(1P) — ~n.(1S))] = (0.94 &£ 0.37 & 0.14) x 106 which we divide by our
best values B(1(2S) — 70 h (1P)) = (8.6 + 1.3) x 10~ 4, B(h.(1P) — ~7.(1S)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

https://pdg.Ibl.gov Page 17 Created: 6/1/2021 08:30



Citation: P.A. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020) and 2021 update

2Using B(B — n k) = (1.25 + 0.127019) % 1073 from FANG 03 and B(n, —
KKm) = (5.5 + 1.7) x 1072

3 Normalized to the sum of B(n, — KE K%W:F), B(ne — ¢¢), B(n. —
KT K~ 7t 77), and B(n. — 2rt2n7).

r(2(k*tK-))/r(KKn) M3s/l27
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.020+0.004 OUR FIT

0.024+0.007 OUR AVERAGE

0.02340.007 £0.006 AUBERT,B 048 BABR B — K*p_
0.026 79092 +0.007 15 LHUANG 03 BELL BT - kT(2kt2k7)

Lusing B(BT — ncKT) = (1.25 + 0.127319) x 1073 from FANG 03 and B(n —
KKm) = (5.5 + 1.7) x 1072

I (7t 7~ 7%) /Teotal 36/T
VALUE CL% DOCUMENT ID TECN COMMENT
<5x10~4 90 1 ABLIKIM 17A) BES3  (2S) — ynT a0

LABLIKIM 17AJ reports [[(1.(1S) — w7~ 70)/Firar]l x [B((2S) = vnc(15))]
< 1.6 x 1070 which we divide by our best value B(¥(2S) — vn.(1S5)) = 3.4 x 10-3.

N Cax 70 7r°) /Ttotal 37/
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
4.74+0.9+1.1 118 1 ABLIKIM 12N BES3  9(2S) —» aOynta— 270

L ABLIKIM 12N reports [ (1.(15) = 71 7~ 7070) /Ty pai] X [B((2S) — 70h (1P))]
x [B(ho(1P) — ~vn(1S))] = (20.31 £ 2.20 & 3.33) x 1076 which we divide by our
best values B(1(2S) — 70 h (1P)) = (8.6 + 1.3) x 10~ 4, B(h.(1P) = ~7.(1S)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

F(2(x* 7)) /Teotal g/l
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

0.9140.12 OUR FIT

1.27+0.23 OUR AVERAGE

1.7 £0.3 +0.4 100 1 ABLIKIM 12N BES3  9(2S) — 70~2(xt )
1.0 £05 542475  2BAI 04 BES J/¢p — y2(xt77)
1.0540.1740.34 137 2BISELLO 91 DM2 J/¢ — y2rt2on~

1.3 +0.6 25  2BALTRUSAIT..86 MRK3 J/¢ — 7.7

20 T12 3 HIMEL 808 MRK2 (2S) — n.7

L ABLIKIM 12N reports [ (n.(1S) = 2(xt77)) /Tiotall X [B((2S) = w0h (1P))]
X [B(ho(1P) — ~n.(1S5))] = (7.51 £ 0.85 &+ 1.11) x 10~ which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 104, B(ho(1P) — vn.(15)) =
(50 £ 9) x 102, Our first error is their experiment'’s error and our second error is the
systematic error from using our best values.

2The quoted branching ratios use B(J/¥(1S) — ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing

averages.
3 Estimated using B(1(2S) — v1(1S)) = 0.0028 £ 0.0006.
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M (2(rt 7~ 79)) /Tiotal l39/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

15.8+2.3 OUR AVERAGE

153+1.8+1.8 333 ABLIKIM 19AP BES3  h, — 1,

17 +3 +4 175 1 ABLIKIM 128 BES3  9(25) —» n9y2(xt n— #0)

L ABLIKIM 12N reports [ (n(1S) = 2(x T 7~ 79)) /Tioral] X [B(¥(2S) = 70k (1P))]
x [B(h-(1P) = ~vn-(1S))] = (75.13 £ 7.42 4 9.99) x 106 which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 10~4, B(ho(1P) — vn.(15)) =

(50 £+ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

F(3(zt 7)) /Trotal Fao0/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

17 +4 OUR AVERAGE

20 +5 +5 51 1 ABLIKIM 12N BES3  9(25) —» n943(xt )
15.4+3.4+3.3 479 2 ABLIKIM 06A BES2 J/¢p — 3(xtn)y

LABLIKIM 12N reports [[(no(1S) = 3(nt 7)) /Tiotall X [B(®(2S) = 70h (1P))]
X [B(ho(1P) — ~n.(1S5))] = (8.82 &£ 1.57 & 1.59) x 106 which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 10~4, B(ho(1P) — ~vn.(15)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

2 ABLIKIM 06A reports [F(n.(18) — 3(rt 7)) /Tiotall X [B(J/¥(1S) = vn.(15))] =
(2.59 £0.32 +0.47) x 10—4 which we divide by our best value B(J/%(1S) — vn.(1S))

= (1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

r(P?) /Ttotal Fa1/T
VALUE (units 10~4) EVTS DOCUMENT ID TECN  COMMENT

1444+ 1.4 OURFIT

12.6+ 2.1 OUR AVERAGE

12.04+ 2.64+15 34 ABLIKIM 19APBES3  h. — 1,

15 + 5 +3 15 L ABLIKIM 12N BES3  9(2S) — n9~pp
15 + 6 213+33  2BAl 04 BES J/¢p — ~vpp

10 £ 3 +4 18 2BISELLO 91 DM2 J/¢p — ~pp

11 + 6 23 2BALTRUSAIT..86 MRK3 J/4 — 1.7

29 123 3 HIMEL 808 MRK2 (2S) — 1.7

e o o We do not use the following data for averages, fits, limits, etc. o o o
1317 28100 195 4wu 06 BELL BT — ppkT

LABLIKIM 12N reports [[(1o(1S) —  pB)/Tiotall X [B(2S) — 79h (1P))] x
[B(ho(1P) — ~n.(1S))] = (0.65 £ 0.19 £ 0.10) x 10=% which we divide by our
best values B(4(2S) — 70 h.(1P)) = (8.6 £ 1.3) x 10~4, B(ho(1P) — vn.(15)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

2 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 & 0.0036. Where
relevant, the error in this branching ratio is treated as a common systematic in computing
averages.

3 Estimated using B(¥(2S) = vn.(1S)) = 0.0028 + 0.0006.
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_ 1
4 WU 06 reports [ (1 (15) = pP)/Teotall X [B(BT — ne K1) = (1.42£0.117338)x

10~ which we divide by our best value B(BT — n K1) = (1.09 + 0.08) x 10—3.
Our first error is their experiment’s error and our second error is the systematic error
from using our best value.

r(pp)/T(KKm) Fa1/T27
VALUE EVTS DOCUMENT ID TECN COMMENT
0.01980.0019 OUR FIT

0.021 +0.002 +0 105  Twu 06 BELL B* - K*pp

Lusing B(BT — 5. KT) = (1.25 = 0.1270:19) x 1073 from FANG 03 and B(y. —
KKm) = (5.5 + 1.7) x 1072

I-(Pﬁ) /Ttotal X I'(¢¢)/ Mtotal Fa1/T x T7/T
VALUE (units 1075) DOCUMENT ID TECN COMMENT

0.25+0.04 OUR FIT

4.0 i%:% BAGLIN 80 SPEC pp— KTK KTK—
I-(P?WO)/ Mtotal Fa2/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
0.36+0.13+0.08 14 1 ABLIKIM 12N BES3  9(2S) — w9~y ppnl

L ABLIKIM 12N reports [[(1.(15) = pp0)/Tiorarl X [B((2S) — 70h (1P))] x
[B(ho(1P) — ~vn.(1S))] = (1.53 £ 0.49 £ 0.23) x 10~ which we divide by our best
values B(1(25) — =0 h.(1P)) = (8.6 &+ 1.3) x 104, B(h-(1P) = ~n.(15)) =

(50 £ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

[ (AA) [Tiotal Fa3/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
10.6+2.3 OUR FIT
11.8+2.3+25 1 ABLIKIM 128 BES3
e o o We do not use the following data for averages, fits, limits, etc. o o o
8.7753406 20  2wu 06 BELL Bt — AAKT
<20 90 3 BISELLO 91 DM2 ete™ — ~4AZA

L ABLIKIM 128 reports [F(ne(1S) = AA)/Tigtall x [B(I/¥(1S) = ~n.(15))] =
(0.198 + 0.021 + 0.032) x 10~% which we divide by our best value B(J/¥(1S) —
v1c(1S)) = (1.7 £ 0.4) x 10=2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

2WU 06 reports [[(nc(1S) —  AA)/Tiorall x [B(BT — 0.k =

(0.9573-2570-98) 5 10=6 which we divide by our best value B(8+ — n k) =

(1.09 £+ 0.08) x 1073, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

3 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.
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r(AA)/T (pP) Fa3/Ta1
VALUE DOCUMENT ID TECN COMMENT

0.74+0.16 OUR FIT

0.671 0191012 1wy 06 BELL Bt — ppKT, AAKT

I Not independent from other n. — AA, pp branching ratios reported by WU 06.

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
+0.3440.17 1 et

1Lu 19 reports (2831‘8%2 + 0.35) x 10~3 from a measurement of [F(n.(18) —

KTBA+ cc)/Tiotall X [B(BT — 1 KT)] assuming B(BT — n.KT) =
(9.6 + 1.1) x 10~%4, which we rescale to our best value B(BT — Ne KT) =

(1.09 £+ 0.08) x 1073, Our first error is their experiment’s error and our second er-
ror is the systematic error from using our best value.

I‘(Z(1520)/\+ C.C.)/rtota| F45/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.14+1.340.2 43 Ly 19 BELL BT — pAKt KT

1 LU 19 reports (3.48 £ 1.48 £ 0.46) x 10~3 from a measurement of [F(n.(18) —
A(1520) A+ c.c.) /Torall ¥ [B(BT — Ne K™T)] assuming B(BT — Ne KT)=(9.6+
1.1) x 10~#, which we rescale to our best value B(B+ — N K+) = (1.09 + 0.08) x

10—3. Our first error is their experiment’s error and our second error is the systematic
error from using our best value.

M(Z+X7)/Teotal Fa6/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
2.14+0.3+05 112 L ABLIKIM 13c BES3 J/¢p — ~vpprlx0

L ABLIKIM 13c reports [[(n.(1S) — }:+f—)/rtota,] x [B(J/¥(1S) = vn(15))] =
(3.60 £0.48 +0.31) x 10~ which we divide by our best value B(J/%(1S) — vn.(1S))

= (1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

M(E"=%)/Teotal Faz/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
0.90+0.18+0.19 78 1 ABLIKIM 13¢ BES3 J/¢ — ~vAAxtT 7z~

1 ABLIKIM 13c reports [[(n.(1S) — _:—?+)/rtota,] X [B(J/¥(1S) = vn-(15))] =

(1.51£0.27 £ 0.14) x 10~ which we divide by our best value B(J/%(1S) — vn.(1S))

= (1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I(7* 7~ pP)/Ttotal Tag/T
VALUE (units 1073) % EVTS DOCUMENT ID TECN COMMENT

5.3+1.7+1.2 19 Ll ABLIKIM 12N BES3  (2S) —» 70~pprta—
e o e We do not use the following data for averages, fits, limits, etc. o o o
<12 90 HIMEL 80B MRK2 (2S5) — n.v
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LABLIKIM 12N reports [[(17.(1S) = 77~ pB)/Tiorall X [B(¥(2S) = 70h (1P))]
X [B(ho(1P) — ~n.(1S5))] = (2.30 & 0.65 & 0.36) x 100 which we divide by our
best values B(1(2S) — 70 h (1P)) = (8.6 + 1.3) x 10~ 4, B(h.(1P) — ~7.(1S)) =

(50 £+ 9) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best values.

—— RADIATIVE DECAYS ——
r(’Y'Y)/ Mtotal Fa9/T

VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN  COMMENT
1.61+0.12 OUR FIT

1.9 "‘8;2 OUR AVERAGE

2.7 £0.8 +0.6 L ABLIKIM 131 BES3

14 701 +o03 12728 2 ApAmS 08 CLEO (2S5) — nta—J/y
e o o We do not use the following data for averages, fits, limits, etc. o o o

20 T99 +o1 13 3WICHT 08 BELL BT - KTy
2807087 +1.0 4 ARMSTRONG 95F E760 Pp — v

<9 90 5 BISELLO 91 DM2 J/¢p — vy~

6 T3 x4 4 BAGLIN 878 SPEC Bp — v

<18 90 6 BLOOM 83 CBAL J/i) — 7.7

L ABLIKIM 131 reports [ (n(1S) = v7)/Totall X [B(J/¥(1S) = no(1S))] = (4.5 +
1.2 £ 0.6) x 100 which we divide by our best value B(J/¥(1S) — vn.(1S)) =
(1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

2 ADAMS 08 reports [(1.(1S) =  v7)/Tiotall X [B(J/%(1S) =  ~n(1S))] =
(24T %1 +0.3) x 1076 which we divide by our best value B(J/%(15) — ~7(15))

= (1.7 £ 0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.
3SWICHT 08 reports F(n(1S) = v7)/Tiotall X [B(BT — Ne KT)] =

(221_821_8@ x 10~7 which we divide by our best value B(Bt — Ne KT) =

(1.09 £+ 0.08) x 1073, Our first error is their experiment’s error and our second er-
ror is the systematic error from using our best value.

4 Not independent from the values of the total and two-photon width quoted by the same
experiment.

5 The quoted branching ratios use B(J/¥(1S) = ~vn.(1S)) = 0.0127 £ 0.0036.

6 Using B(J/4(1S) — ~vn.(1S)) = 0.0127 + 0.0036.

Flr)/T (KK) Fao/T27
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

2.22+0.25 OUR FIT

32 113 08 13 lwicHT 08 BELL B* o KTq4y

Lusing B(BT — ncKT) = (1.25 + 0.127319) x 1073 from FANG 03 and B(n. —
KKm) = (5.5 + 1.7) x 1072
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I (pP)/Teotal X T(77)/Ttotal 41/ x Tag/T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

0.232+0.022 OUR FIT

0.26 +0.05 OUR AVERAGE Error includes scale factor of 1.4.

022479038 10020 190 AMBROGIANI 03 E835 PBp — n. — v
0.336 7 9-380 ARMSTRONG 95F E760 Pp — 7
0.68 932 12 BAGLIN 878 SPEC PBp — v

—— Charge conjugation (C), Parity (P), ————
Lepton family number (LF) violating modes

M7t 7~)/Tiotal M'so/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT

<11 90 L ABLIKIM 116 BES3 J/ip — yat o™

e o o We do not use the following data for averages, fits, limits, etc. o o o

<70 90 2 ABLIKIM 068 BES2 J/¢y — 7r+7r_fy

LABLIKIM 116 reports [[(1o(1S) — 7177 ) /Tyorall X [B(J/9(1S) = ~vn.(1S))]
< 1.82x10~0 which we divide by our best value B(J/¥(1S) = vn.(1S)) = 1.7x1072,
2 ABLIKIM 068 reports [[(no(1S) — 7t 77)/Totall X [B(J/9(1S) = ~yn.(1S))]
< 1.1x 107 which we divide by our best value B(J/¥(1S) = vn-(1S)) = 1.7x 102,

0.0
r(ﬂ' T )/rtotal Ms1/T
VALUE (units 10~°) CLY% DOCUMENT ID TECN  COMMENT
<4 90 L ABLIKIM 116 BES3 J/¢p — ~y70#0
e o e We do not use the following data for averages, fits, limits, etc. o o o
<40 90 2 ABLIKIM 068 BES2 J/yp — n0x04

L ABLIKIM 116 reports [[(no(1S) — 70m0)/Tygea] X [B(J/9(1S) = y1.(15))] <
6.0 x 10~/ which we divide by our best value B(J/¥(1S) — vn.(15)) = 1.7 x 102,
2 ABLIKIM 068 reports [[(n(1S) = 7070)/Fopal]l X [B(J/(1S) = ~no(15))] <
0.71 x 1072 which we divide by our best value B(J/4(1S) — ~v7(1S)) = 1.7 x 102

I'(K"‘ K-)/rtotal Ms2/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<60 90 L ABLIKIM 068 BES2 J/yp — KT K™~

L ABLIKIM 068 reports [F(n.(1S) — K+ K™)/Tiotall X [B(J/¥(1S) = ~n.(15))]
< 0.96x 10> which we divide by our best value B(J/%(15) — v1c(1S)) = 1.7x1072,

M(KYKE)/Tiotal ls3/l
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

<31 90 1 ABLIKIM 068 BES2 J/¢ — K% K%w

e o o We do not use the following data for averages, fits, limits, etc. o o o

<32 90 2 UEHARA 13 BELL ~v — K2kO

< 5.6 90 3 UEHARA 13 BELL ~v — K§ K§
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LABLIKIM 068 reports [I'(nc(1S) = KL KL)/Tigeall x [BU/¥(1S) = 1 (1S))]
< 0.53x 10~ which we divide by our best value B(J/4(15) — ¥1c(1S)) = 1.7x1072,

2Taking into account interference with the non-resonant continuum.
3 Neglecting interference with the non-resonant continuum.
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